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Re " 8/25/63/000/004/002/012, 
~E140/E135 


arsine Rabinovich Vile and Teapenko MP. Be 
| TITLES | _ On _the- quantity of; measurement information 


|| PERIODICAL: Izmerite1'naya: tekhnika, nos, 1963, 7-10° 


: TEXT: -. Phe: ‘article: is| ‘based ona communication presented’ at 
,[- the Vsesoyuznaya konferentsiya. po. avtomaticheskomu kontrolyu a: 
metodam élektricheskikh izmereniy (all-union Conference. on , 
Automatic Control and’ Electrical: Measurement Methods) held in 
‘Novosibirsk, September 1962, '/'!,It describes a procedure for a, 
tdetermining the quantity of ‘information obtained in a measurement . | 
‘| process, under the. following assumptions: 1) since the measured: .j|_ 
‘quantity and the error of | intermediate steps in its conversion 4, :. 
take on a priori unknown. values, they are to ‘be. considered ran om: 
stationary variables; ©2);the.measurements are assumed to be =... 
statistically inde pendent ;. ).. the conversion errors are assumed - 
the: ‘measured - ‘quantity, and additive 
4)’ the errors of. sampling and the: 
£: ‘the’ quantisation apparatus are. 
vthe - wo of information’ - 
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constitutes. a measure “of ‘the’ degece: to “which: successive va 
ip the measured process are” dependent, e. The: quantity ‘of. ‘information: 
is zero if there is no de pendence ‘between. ‘successive values. (zero. 
J autocorrelation), and ‘ma xinmut 
dependence relating. any. two u at 
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AUTHOR: Rabinovich, V. 1.; Tsapenko, Me Pe ee PN Sa 
TITLE: Quantity of information with a uniform distribution of measurand and . 
_ ag pe coe | ee 


” SOURCE: Izmeritel'naya tekhnika, no. 6, 1963, 1-5 _ 
| TOPIC TAGS: information, information quantity, measurand, error 


~ ABSTRACT: A further development in the theory of these authors (see 
Izmeritel'naya tekhnika, 1963, no. 4) is reported. The process of measurement 

can be characterized by the quantity of information, provided the probability 
distribution‘measurand is known. The quality of measuring instruments is 
evaluated on the assumption that the measurand probability distribution is ee 
uniform; also, the distribution of error of the intermediate transformations is ae 
assumed to be’ uniform. These formulas are developed for evaluating the 
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‘where L is the range of variation of the measurand x; > ia the range of variation: 

of the error y; other symbols are explained in the referencedarticle. Authors‘ 

conclusions: Assumption of the uniformly distributed error results, other things : 

being equal, in the minimum quantity of measurement information; meanwhile, ~ 
tiie formulas for the quantity of information are simple; hence, the method given ~ 

in the article can be used for comparing instruments and also,‘ in some cases, : 

for characterizing the quality of measuring processes (e.g., in designing multie = = 


meters). Orig. art. has: 3 figures, 14 formulas, and 2 tables. 
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Card 1/1 Pub. 11: - 13/15 


Author: Rabinovich, V. I. (Barnaul Boiler Plant) 
Title : Resistance slag welding of tubing plates for pressure — 
a vessels. _ owe Phe 


‘Periodical : Avtom. svar., 4, 120-123, Ap 1956 


“Abstract The Barnaul Boiler Plant has developed the method and — 

i equipment for resistance slag welding of discoidal 
plates some 70 to 80mm thick, up to 2,400mm in diameter, 
made of killed steel of the St.3 and St.4-type, for 
pressure vessels. The author describes concisely the 
procedure, and equipment. Two tables, 1 photo and 1 draw- 
ing. : 


Institution : As above 


Submitted : No date 
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AID P - 5403 
Subject : USSR/Engineering 
Gard 1/1 Pub. 107a - 5/12 
Author 3 Rabinovich; Vi Te Eng. 
Title : Submerged. arc welding in making boiler drums 
“Periodical : Svar. proizv., 10, 17-20, 0 1956 | 
Abstract : The new procedure in welding thick, high pressure. 


wessels developed at the. Barnaul Boiler Plant is oe 
described by the author. He tells about the technique - 
and equipment used for submerged arc welding of boiler 
drums up to 7m long and 50 to 90mm thick of the 20K-and_ 
22K type steels. The A-372-P welding machine, the 
Sv-10G2 electrode wire and the AN-8 flux (its elements 
are given) are mentioned. Three tables, drawings, 
~ 6 photos; 2 GOST standards. 


Institutions: Electrowelding Institute im. Paton and the Leningrad 


Branch of the Alz-Union Design and Planning Technological 
Institute (LF VPTI). 
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. > sy ate a — SOV/137-59-3-5862 
Translation from: Referativnyy zhurnal. Metallurgiya, 1959, Nr 3; p 131 (USSR) 


‘AUTHOR: Rabinovich, V. I. 
TITLE: Coated-electrode Slag-welding of Thick-walled Vessels 
(Elektroshlakovaya svarka tolstostennykh sosudov) .° 


are 


PERIODICAL: Prem. Altay (Sovnarkhoz Altayskogo ckon. adm- r-na), 1958, Nr 
25 pp : 


ABSTRACT: The coated-electrode slag-welding method is employed at the Barnaul 
boiler plant (BKZ) in the manufacture of boiler shells, bottom plates, 
and high-pressure (up to 320-at) gas cylinders, made of steels 20K 
and 22K, having a wall thickness of 50-200 mm with seams ranging up... 
to 7.1 min length. Welding (W) of longitudinal seams is performed 
by the submerged-arc system employing two electrodes, an AN-8M 
flux, and welding wire of the Sv10G2 type;. the seam.is filled in ina 
vertical position. The welding device, which is equipped with a rack- 
and- pinion apparatus of the A-372r type and a forced cooling system 
for the copper sliders, is capable of performing W of two seams 
simultaneously. In W of metal plates 110- 155 mm thick, a special 

. Card 1/3 attachment ensuring rigidity of the shell is employed in conjunction 
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Coated-electrode Slag- welding of Thick-walled Vessels. - ae heap cae 


“with mouthpieces designed for long wear (the machine time involved in W frequently | 
amounts to 8 hours). Girth W of vessels 900-2000 mm in diameter having a wall 
- thickness of 50-200 mm is performed ona special device utilizing a modified 
A-385 unit. The W of girth seams is started with only one electrode in a special 
guiding recess within the ‘aner cooled backing ring- A potential of 40-42 vis - 
employed, the rate of feed of the welding wire amounting to 100 m/hr.- After the 
stabilization of the coated-electrode slag-welding process, the potential is in~ 
creased to 50 v, while the rate of feed of the welding wire rises to 250 m/sec. 
~The second electrode is connected into the circuit when the depth of the molten 
metal becomes equal to the cross-sectional thickness of the metal being welded. 
The design for a sectional slider was developed. Stress relief and recrystalliza- 
tion of the weld metal is accomplished by normalizing of the cylinders at a temper- 
ature of 930°C (rate of heating - < 200 deg/hr; soaking time at that temperature 
‘is determined on the basis of one minute for each mm of wall thickness). The ce 
formation of scale during heating is prevented by burning of charcoal within the ~ 
cylinder. A reducing atmosphere with an excess pressure of up to 2.5-3.0 at is 
established. The cylinders are cooled in still air.from a temperature of 400°. 
Whereas cylinders made of steel 22K having a wall thickness of 90-110 mm are 
subjected to normalization only, cylinders with 2 wall thickness of 155 mm are 
also tempered in order to relieve stresses produced by any nonuniform cooling in. 
Gara 243 a 
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the process of their normalization: Employment of the coated-electrode slag-W 
increased the efficiency of hard-facing operations to 25-35 g/a-hr, and reduced 
the consumption of flux and electrical energy by a factor of 20-30 and 1.5-2.0, 
respectively; the time required for the manufacture of boiler shells and cylinders 
was reduced by 50%. The area required for the manufacturing operations was 
also reduced. Asa result, 14 million rubles were saved in 1956. ae 
eg cae N.T.:. 
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AUTHOR: ‘Rabinovich, Vily S0V/125-58-11-14/16 
igen Ser, 
TITLE: Wrectric: -Slag Welding Process with Eeveling of Edges (Elektro- 
an shlakovaya - svarka s razdelkoy kromok) . 
/j- 
'. PERIODICAL: Avtomaticheskaya SVBT RSs. 1958, Nr 1l, pp 85- 89 (ossa)_ 
“ABSTRACT: As a result of tests, information is given ‘on the ‘posaibility 
to obtain good-quality weld joints by electric slag welding 
with cup-shaped beveling of edges and incomplete penetration. 
The described method can be used in the production of com- 
plicated structures. The production of a hydraulic press die 
by the new method is described in detail. 
There are 2 diagrams, 2 sets. of microphotos, 1 photo, 2 tables 
and 2 Soviet references. 
. ASSOCIATION: Barnaul'skiy kotel'nyy zavod (Barnaul. Boiler Plant) 
SUBMITTED: July 26, 1958 
Card. 1/1. 
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s0v/125-59-9-9-/16 


TITLE: Tlectric Welding under Slag of Circumferential ‘elds : 
of Thickwalled Tanks a eae 


PERIODICAL: Avtomaticheskaya svarka, 1959, Ur 9, pp 64-73 (USSR). 


ABSTRACT: The Barnaul'skiy Boiler-Yorks in co-operation with the _ 
Institute of Electric Yelding imeni Ye.Q.. Paton has, — 
in 1953-1958. worked out and introduced the method of 
electric welding of longitudinal and circumferential © 
welds for boilers and hydraulic press drums, made of 
steel 22 k and having a wall thickness of 4 to 20 cm. 
In Fig 1, a eylindrical tank of 1000-2000 liters capa-— 
city with walls 10-15 cm thick, working under pressure 
of 320 atm. is given. Refore the new process was intro- 
duced, such tanks were made of forged sheets, or they 
Card 1/3 were all-forged; as a result of this method of manufac- 
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- Blectriec Welding under Slag of cipounferential Welds of Thickvalled 
Tanks : : : z eae See ee 


turing, the total losses of metal wasted in machining | 
and forging amounted to 73%, while the process, of ma- 
chining. and finishing took 2 to-3 weeks. The new method - 
enables manufacturing of cylindrical tanks out of two 
parts prepared by hot stamping under pressure of 8000 - 
tons. Welding of: circumferential joints is performed. — 
by two electrodes at the ekctrode feed speed of 100 
m/hour. At the beginning of. the process, the tension 
of the arcs applied is 40 to 42 volts; later on, when 
the process. becomes stabilized, the tension is raised 
up to 45 volts, and the electrode feed speed up to _- 
969 m/hour. The slag puddle is 45-55 mm deep. In Table 
1, figures showing the conditions of welding are given. 
In compliance with the regulations of the Gosgortekh- - 
nadzor and of. the technical conditions of BKZ, the 
quality of welds undergoes & control: which is performed 
oe , py means of ultra-sonic defectoscopes that permit — 
Card 2/3 disclosing of such faults which could not be detected. 
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Electric Welding under Lag of Circumferential Welds of Thickvalied 
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hy using other methods of checking, and which shorten 
the process. ofY -rays examination..The examination 

is, as a rule, performed on 25% of circumferential 
welds 15 cm thick is 90 minutes. Table 2 gives the ave- 
rage figures on testing of welds having = 155 mm.) |: 
Welding was performed. by Sy ~10G2 electrode wire with 
application of powder flux AN-8".. There are 2 tables, 

6 diagrams, 1 photograph and 7 Soviet references. 


ASSOCIATION: 1) Barnaultskiy kotel’‘nyy zavod (Rarnaul Boiler Works). 
(Rabinovich) 2y Ordena trudovogo krasnogo znameni insti - 
tut elektrosvarki’ imeni Ye.0.Patona AN USSR. (Order of 
the Red Banner of Labor Institute of FPlectric Welding 
imeni Ye.0Q.Paton, AS UkrSsR), (Bel'for, Supalo, Rozen- 

- berg, Xhrundzhe) oe 
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‘AUTHORS: Rabinovich, V.I.; Kileyich, 


TITLE: - Welding Metal Struc 


PERIODICAL: 


Avtomaticheskaya asvarka, i9 
TEXT: Semi-automatic and automatic 
the Barnaul Boiler Plant. The équipment 
semi-automatic "A-537" welder of. 
is used with a 
tor with the contrel sys 
holder with welding wire coil 
ant no further details are.given). 
own design for 
-to difficult spota, - 
is'water cooled; An acetylene press 
“steel is welded with food industry grade 


(Sv-10GS) 2 mm wire per GOST 2246-54 (C.11Z°C,. 9.9% Mn. and G.7% 31). 
3008 during 0.5 4 1. ° nr; 


cleaned by heating to 259 - 
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60, Now t2, 


the Elsatric Welding. Insti 
an -7. 5/30 (ZP-7,5/30) generator with self-excttatton: 
tam are placed in one cicset: 
are mounted on 4 
The Barnaul clans has. developed holders of 1+ 
the "A-537" welder (Fig. i} tha’. = ei 
nd have 1lithle weteht: 


re meter is 
en 


3/125 /60/000/C 1 2 /009/918 ; 
A161/A030 


Pov. 


Shieiding 
“3 - 

pe. 60 ~ 70 - 

welling with CO, for shisiathn is used at 
and the techniques are. described.* The 

te imeni -Ye.0O. Paton 
the genera- 
the -feed mechanism and the 
motilé carriage. (No dilust rations 
mpie.7o make, enable access 
ard 800 z2,. The heavier model 
ee az flow meter. Low-carbon 
5OST BC&C-56 standard, and¢g-10'C 
Wire Ls 

in the welding process 1% 
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pe as 5/:25/Fo/oco/ote/c09/o18 7 
Welding Metal Structures with CO, Shielding —. ALAL/A039 


1s passed through a row of rubber washers tn. front cf the wire feed mechanism, . 
The washers are perfodtzally replaced. ‘The semi -automatis procese is used for 
butt and angle welds. with inverse polarity, SY nacraw teads with rapid holder _ 
motion, producing a bead with 3 - 10 mm leg: 6 mm-leg weide are made with cross — 
oscillation of the elestrode. Slow motion of the heider is not recommended be- 
cause of increased spatter and spoiled welds. A weiding pect wider’ than ‘10 mm. 

_ and. longer that, 20 mm at. Less. tnar: 20 n/nn weiding speed impairs she gas shielding 
and ‘results.in pores and holes in wald mesal. To avoid this the nozzle outlet 
diameter ard the gas fesd mist be ‘intreased, as well as the welding speed. ane. we 
process details for butt. and angle welds are given (Tanie 2). 0°: : 


r { YT says v {Bie is 
| a Sue | : | mnt trode 
j throat 
Bice pur page (eo koke teres Dis keebaescs Be ; 
3 1 + 210-250 | 27-29 taBTIOT SEES H-10 2 PAS 
5 jo 210-250 | 28-24 | 30-40120-25] 8-10 bs 
tangle 8 pie | 210-259 | 29-22 | 25-35}20-25} 8-10 | 4s 
i (nc ee es nana ex 210-250 21-32 1 20-20120-25119-12 0h 
Card 2/6 aes 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438 


eis 


ee 3/1 25/60/000/012/009/014 
Welding Metal Structures with 095 Shielding | A161,/A030 .— 


Table 2 noaeinieds. 


210-250 
210-250 
210-250 
210-250 


The semi-automatic process has raised the work productivity in welding constr er 
supports, ladders and other details of boiler frames 1 1/2 times. An automatic 
- apparatus (Fig. 2) is used for welding lids to pipes (developed at the Barnaul 
‘plant) (Fig..3). It consists of a welding mead made cf ar, AQUIM -500 (ADShM- 500) - 
feed mechanism, controle, a‘rotator, a bobbin for wire, and. a ZP-7.5/30 self—_ 
-excitation generator. Welding 1s done with Inclined elestrode from the top, with = 
D.C. on inverse polarity. The welds quality is much bet‘er than in manual welding 
the work productivity 5 times higher. ‘Another ee automaton with program- 
-cam control is mentioned. (without feet ets Ot eere a’ the plant! 5. weiding 
“bureau. for joining one workpiece only witht a reular: welds and one intlined 
-weld.- spark extinguisher for tractor pukines (rig. 4)l > ds sar alse ke used for: 
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other work with the sare length and welds. PAnstracserta not 
“lis included]. Editor's note: Sv-10G3 welding wire aces in 


No eee <0 Fig. 


nae most part of 


possible cases not guaranties sound welds and is therefore nee. “recommended. ce car 


2C (Sv-08G2S) per GOST 2246-€C. ought to be used: 


ASSOCIATION : rnaul'skiv kotel'nyy zavod (Barnail Fetter. Plan*) 


- SUBMITTED: May 16, 1960 
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. Figure l: 


Holders for semi-automatic welding 
a - without — 

water cooling ..0 =~. goe g , 

b - with watery: a 

cooling ry uf 
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Figure 2: 


Installation for the 
automatic welding-on 
of blind flanges to | 
connecting pipes.: 
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AUTHOR : Rabinovich, v.1. 
TITLE: EBlectro-slas welding of 1X1689T (1kh18N9T) steel with wire electrode 
PERIODICAL: Avtomaticheskaya svarka, NO- 1,:1961, 27-33 


TEXT: The Barnaulskiy kotel'nyy zavod (Barnaul. Boiler Plant) produces chem- 
ical equipment from 418n9t (1Kh18N9T) steel for service under high pressure’ ; 
2025 atm) -in corrosive oxidizing media. — Electro-slag welding tests have been ne 
earried out with 65 mm thick: specimens of this steel and a piping system oe 
made of it and pipes from 4X¥18H12T (4Khi8ui2T) steel, with a@ifferent weld-_ 
ing wires and flux grades. The chemical composition of the 1KhieNngT steel 
delivered from the Kuznetskiy metallurgicheskiy kombinat (Kuznetsk Metallur- a 
gical Combine) is given in comparison with the standard FOCT. 2632-51 (cost — 
2632-51) specification (Table 1): : 
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Electro-slag welding of 1X18H9T (1kn18N9T) steel: .:A161/A133 = ee = 


- gost 2632-51 

* In the KMK 

certificate : 1223.) 

The fluxes AH-8 (AN-8), AH-26 (an-26) , AH®-6 (ANF-6). and 46-08-6 (48-OF-6) © i 
were melted in an electric arc furnace with water cooled steel crucible. The 
- welding process data are: wire diameter 3 mm; 684P width 27+ 4mm; wire feed 
250-325 m/hour } t of 550-600 amp, 40-43 V3 mean welding 
“gpeed 1.5-2.0 m/ pth 50-55 mm; . dry electrode neck 40 mn; - 
transverse elec i 7.6 m/hour; the electrode stopped 10 mm 
before the slider for 5 sec. ation includes the composition in % 
of wires (Table 2) and fluxes nee 
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3 Sys 1KhiONgT ot ein 

Analysis -09 1820 
8.94 
8-20 


GOST 2246-54 
Sv-OKh18N9 
Analysis 
_.» GOST 2246-54 
. Sv=1Kh18N11Ms 
Analysis 
GOST 2246-54 
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Blectro-slag welding of 1Y1SHI (1Kh18N9T) steel ».. A161/4133 


Table 3: 


“Phe weld metal macrostructure was investigated in the natural state after 
welding and after austenization at 1100°C with cooling in air and water. Hot. 
pickling for one hour was effected, in a boiling Keshian solution (500 milli- 
liter HC1, 70 milliliter H,S04, 80 milliliter H,0), with subsequent washing 
in a soda solution and water. Three zones were established: 1) columnal 
“cerystals stretching along the joint axis, 2) columnar weld metal crystals, 
' 3) overheated pase metal. e overheating zone was not revealed after water 
quenching or air cooling, ‘but the weld metal did not change. The welds were 
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completely sound. 

fluxes. Photographs of metal ‘structure 

intercrystalline corrosion demonstrated th 

the addition of aluminum powder or Ti-Al a 

1,D. Davydenko, V.F. Koshevoy, A.N. Nosenko, Electro-slag welding of -1kh18N9T 
plate steal, "Syarochnoye proizvodstvo", No.3, 1960) are not justified. 9 |: 
Conclusions: 1) Joints welded by any of the tested three wire grades in com- 
bination with nonoxidizing fluxes with CaFo+Al503 and CaFo+Cad pase are re-.. 
sistant. to intercrystalline corrosion, not only after quenching but also- 
without heat treatment. 2) The tendency to hot cracks in welds in 1Kh16N9T 

is comparatively low. Therefore, the chromium/nickel content ratio in weld 
metal may be about 4.6-1.9 (instead of 2.2-2.3 used in the submerged arc pro-- | 
cess). 3) The mechanical properties of joints and weld metal. are very high 
and. equal to the properties in 1Khi8N9T base metal. Quenching in air and . X 
water increases the ductility and impact resistance weld metal. 4) Electro-— 
“glag welding technology for 1Kni8NgTt plate steel was recommended and applied 

in the production of chemical equipment - with the use of Sv-OKh18N9, Sv- 
1Kh18NOT. and Sv-Khi8Ni1M wire grades in combination with ANF-6 and 48-OF-6 


‘fluxes; Candidate of Technical Sciences B.I. Medovar supervised the experi- 
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Slectro-slag welding of 1X1 SHOT (1Kh16N9T) steel... 4161/4133 


ments} Engineer D.I. Yaroslavskiy and Technician L.I. Sokolov participated. 
There are 4 figures and 6 Soviet-bloc references. : : 


ASSOCIATION: Barnaul'skiy kotel'nyy zavod (Barnaul Boiler Plant)- 


"SUBMITTED: June 23, 1960 
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| ACCESSION NR: AP4043205 . ees — 5/0125/6h/000/008/0050/0053 | 
| TITLE: Electro-slag remelting of boiler manganese steel 09628 
SOURCE: Avtomaticheskaya svarka/Aio. 8, 1964, 50-53 om Re 

TOPIC TAGS: boiler steal doficioncy, cecal friability, sulfur, 

, oxygen, nitrogen, stool heat rosistance, ‘impact strength, welding, | 


- steel aging, steel tempering, normalizing, electro slag remelting, 
manganese steel, boiler steel, instrument steel, steel Migs Uae 


2S-has desirable properties for use in. ; 
pores, accumulation of 
| ck-rolled form, lower- - 
' ing the quality r the electro- | 
' slag treatment sheets used 
' for electrodes; 
; forged to a slab on which tests 
; mechanical strength were conducted. 
; Electroslag remelting decreased the contents of sulfur, oxygen, 4 
i tallic enclosures by about 4; the steel becomes | 
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| ACCESSION NR: AP4043205 — 


less sensitive to overheating (tests at 350C). Impact ‘strength. 
_; remained practically the same, in the sheet and in welded seams, 
‘even after aging. The required mechanical properties of assemblies 
i executed with electroslag weld could frequently be obtained without 
‘ normalizing. The only requirement was high temperature tempering 
‘to releave strains. The first pilot plant product confirms the © 
laboratory experience. Orig. art. has: -6 tables : ee 


| RSSOGTATION: Institut elekerosvarki” im. E. 0. Patona AN’ USSR... 
(Institute of Electrowelding, -, AN UkrSSR) = 


"| SUBMITTED: 260ct63 Cee 7 enn ENGL: 00 


| SUB CODE:.MM ' NR REF SOV: 005s OTHER: 000 Ck 
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(MIRA 18:6) 


1 Leningradskly filial Vsesoyuznogo nauchno-issledovatel'skogo 


instituta iskuss tvennogo volokna. 
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Karandeyev, Konstantin Borisovich; Karpyuk, Bogdan Vladimirovich; Kasperovich, 

Aleksandr Nikolayevich; Pushnoy, Boris Mikhaylovich; Rabinovich Viadimir Izra- @ 

Alevich; Sinitsyn, Boris Sergeyevich; Tverdokhleb, >éetr YEmel'yanovich; qSapenko, 

Wikhail Petrovich 7 

Electrical methods of automatic control (Elektricheskiye metody avtomaticheskogo 
xontrolya) Moscow, Izd-vo "Rergiya”, 1965- 383 p.  ilius., Dpiblio. 10,000 copies| 
printed ; 


TOPIC. TAGS: automatic. control design, automatic control equipment, ‘data processing 


PURPOSE AND COVERAGE The book, written py. staff members of the Institute of Auto- 
ration and Electrometry of the Siberian Department of the Acadesy of Sciences SSSR, _ 
deals with electric automatic control systems, their structure, and their principal 
-elements and characteristics. The emphasis i8 on the relation between production ; 
quality control and automatic inspection of the manufactured products, and emphasizes; ~: 
statistical methods, automatization of various measurements, and the handling of the | - 
information and data: generated by the automatic control devices. . pifferent systems, . 
components, and individual control and measurement equipment are also described... 
Chapter 1 was written by Ke Be Karandeyev, B. Ve Karpyuk, A. N. Kasperovich, v. Ie 
Rabinovich, P. YE. Tverdokhleb, and M. P. TSapenko, Ch. 3 by V. I- Rabinovich and 
M. Pe TSapenko, Ch. & by B. S. Sinitsyn, Che. 5 and 6 mainly by B. V. Karpyuk, Chs- 
end 8 by Ae Ne Kasperovich, Ch. 9 by Be M. Pushnoy, Chs. 1) and 12 mainly by P- E. 
qverdokhleb, and the appendix by B- Vy. Karpyuka, Authors thank the ecientific workers 
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ABSTRACT: The’ authoy|\studies the dynamics of a pneu- 
A dynamic model |} wh 
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panying figure. ‘An algebraic. equation is derived for bd b ao glare! ae os: - 
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ABSIRACT : The importance of overspeed testing 0 

high temperatures is pointed out and the genera 
of overspeed test installations are explained. 
are then given of the following installations: 
Institute of Technology, Napiers (U.K.) 


thers (USA). After describing the installat 
that experin 


ever, the inve stig 


— fully justified. 


testing in the way 
sae and actual operating conditions. 
“ Gard 1/2 As experience with disc overspeed tes 
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f turbine discs at . 

1 principles. 
Descriptions — ; 
Massachusetts — 
Rolls Royce, General - 


Blectric (USA), Boeing, Westinghouse (USA) and Warren Bro-. . 
jons it is stated 


ental investigation of the strength of turbine 


discs is still in the initial stages of development. 
ations which have been made have been 


important for the development of steam and gas tu 
The expenditure involved on overspeed installations 


There is now a definite tendency to develop overspeed 
of closer approximation to actual discs. 


4 installations 
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English and American overspeed installations for testing 
turbine discs. (Cont.) 114-6-10/11 


accumulates it appears possible to create installations 
for overspeed testing of fully forged and welded rotors 

of modern turbines, which has been necessary for a long 
time. To judge from recent information the firm of General 
Blectric has already commenced construction of such an 


installation. 


There are 5 figures, 7 literature references (English 
and American. ) 
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YTTLE Testing to destruction of models of rotating turbine — 


discs. (Razrusheniye modeley vrashchayushchikhsya . 

turbinnykh diskov. ) : seas 

PERIODICAL: - "Neploene rgetika" (Thermal -Power), 1957 Vol.4, No.7, | 

: opr 16 = BOC eSRe) 

ABSTRACT : The combination of properties required in the alloy. 
steels used to make turbine discs is achieved by ming 
the structure homogeneous by appropriate hardening and 
tempering procedures. However, the structure may some- 
times be somewhat heterogeneous particularly in large 
discs. A possible form of heterogeneous structure con- ~ 
sists of a comparatively hard sorbite base with inclu- 
sions of small quantities of a plastic ferrite compon- — 
ent. Steel of this structure fails at the plastic com- 
ponent. a eae — 

Card 1/6 © In order to evaluate the influence of such struct- — 

= ural changes tests were made on rotating models to — 
determine the strength of turbine discs. The strength 
waS evaluated by overspeed tests carried out to 
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Testing to destruction of models of rotating turbine 
discs. (Cont. ) 96 -723/25 


destruction on model discs. The dise tested is illus- 
trated in Fig. 1, it is of 250 mm diameter and 38 m | 
thickness at the boss. The dimensions are given. The — 
discs were made from a single melt of steel 32 XH3M 
of the following chemical composition: 0.31% C, 0. de 
Si, 0.52% Mm, 0.021% S, 0.025% P, 0.082% Cr, 3.13% 

and 0.33% Mo. ‘The heat treatment of the forgings. i 
described. The heterogeneous structure was produced 

by intomplete hamiening of discs which hai previously - 
been heat treated and fully machined. A special: oven 
for heating the discs is described. The micro-structure | 
of the metal of the discs in zones near to the surface 
of the hole in the boss is shown in Fig. 3. The hetero- 
geneous structure consists of a comparatively hard 
basis of martensite sorbite and small sections of a 
plastic component - free ferrite. located on the bound- 
aries of the former austenitic grain in the form of a 
network or individual inclusions. The heat treated and 
machined discs were mounted on a shaft with an inter 
ference of 0.03 -.0.06 mm. Keys were also provided. 
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The shaft and disc were erected in an overspeed test 
device illustrated in Fig. 4. The rotor is mounted | 
on plain bearings outside the overspeed housing. One 
end of the rotor is connected to an air turbine which 
drives it at speeds up to 23 000 r.p.m. The achieve- 
ment of such speeds is facilitated by the application 
of a vacuum of the order of 550 - 600 mm Hg.to the over 
speed test housing. ste fos eke ae 
Overspeed tests on discs were made in two stages, 

first the rotor was run-up to 5 000 - 8 O00 r.p.m. to. - 
run in the bearings and this speed was maintained for 
15 - 25 minutes. The supply of air to the turbine was 
then increased to the maximum and the rotor freely 
gathered speed until the disc broke. After fracture of 
a disc the pieces were carefully examined and measured 
to establish the nature of fracture. The limiting _ 
stress ‘in the disc was calculated from the speed. 

Cara 3/6 Two methods were used to calculate the strength. 
One method assumed an elastic condition of the disc at 
fracture and the stress determined on the bore is a 
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maximum and is taken as the ‘elastic’ rupturing stress. 
In the second method the calculation was made according 
to the mean tangential stress on the supposition that 

at the moment of fracture there is complete equalis- 
ation of stress over the radius of the disc because of . 
plastic deformation. The distributions of elastic and 
mean stresses over the radius of a disc at a speed of 

18 000 r.p.m. are plotted in Fig. 5. The results of 
overspeed tests on discs with homogeneous and hetero- — 
geneous structure are tabulated together with inform- 
ation about the mechanical properties of the steel. It 
follows from comparison of the mechanical properties 
that the steel is of higher strength in the heterogenous 
condition. Considerable plasticity. is retained despite 
the heterogeneous structure. Plastic failure with 
necking was observed with both homogeneous and heterog- 
eneous structures. Overspeed tests in the plane : 
stressed condition and stress concentrations caused by 
the presence of deep and narrow slots gave quite ; 
different behaviour for discs with homogeneous and . 
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with heterogeneous § 

deformation before failure were found. 

fracture was quite different in the two cases as 

trated in Fig. 8. The different nature of fracture in 
the two cases is also evident from the difference in the 
appearance and condition of the fractured surfaces 
illustrated in Fig. 9. Practical brittle fracture of 
discs with heterogeneous structure instead of plastic 
fracture of discs with homogeneous structure was 
reflected in the results of the overspeed tests. The 
‘tabulated results show that discs Nos. 7 and 6, of 
heterogeneous structure; failed at lower speeds than 
all the rest although their tensile strength was 30 -— 
50% higher. It is concluded that the structural » 
condition of the steel has an important influence on 
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the strength of the discs. The presence of small 
inclusions of ferrite changes the nature of fracture | 
from plastic to practically brittle. -Overspeed tests 
showed a strength reduction of some 35% when a heter~ 
ogeneous structure of the type of sorbite with small — 
‘imclusions of a plastic component (ferrite) was present 
near to the zone of stress concentration. Comparison . 
of calculated values of the ultimate strength of rota- 
ting discs with the ultimate strength of the material _ 
in tension showed that in the case of plastic failure . 
the method of mean stresses permits of simple and 
reliable evaluation of the strength of rotating discs. 
The selection of procedure for calculating the strength 
of brittle rotating discs requires further experimental 
Cara 6/6 study. There are 9 figures, 1 table ani 6 references, 
4 of which are Slavic. 
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PERIODICAL: Zavodskaya Laboratoriya >» 
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Structure of Fractures of Rotating Disks (Analiz 
vrashchayushchikhsya aiskov) > ree 


1957, Vol. 23, Nr 9s pp-1109-144% (USSR) = 


structure of fractures in ro- 


tating disks is used as & basis for comparing simple and compli- . 


For this purpose 


cated fractures.. 
type, 


the simple fracture of. the "pan" " 
which is found in the case of smooth cylindrical ‘samples Of = 


plastic material (which are destroyed in the case of the extension 


with the formation of a neck-like 
characterized by. 
a coarser structure in the center, 
by the working material passing through 
pan, which is inclined at an angle 


This fracture is 


the fact that on the "bottom of the pan" there is 
where the first demge was done 
r whereas 
of 45°, there is finer struc- 


ture, which is produced by final destruction. A comparison petween 


complicated and simple fractures 
present a pan, only that it 
shape of a disk. 


showed 


Card 1/2 and there was no 
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exercised by the different initial concentration of stresses upon 
the amount of resistance against fracture. In the eighth series, 
which had a lower degree of Plasticity because of greater strength | 
and a heterogeneous structure, the fractures in the disks were 
brittle, and resistance against fracture was lower, There are. 

6 figures, 1 table, and 5 references, 4 of which are Slavic. 


Central Scientific Research Institute for Technology and Machine 
Construction (Tsentral'nyy nauchno-issledovatel!' skiy institut 
tekhnologii i mashinostroyeniya) | 


Library of Congress 
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“RUPIE: On the Loosening-speed of: Dises with Keyways (Ob osvobozh- 
- dayushchem chisle oborotov diskov so shponochnymi. pazami a 


PERIODICAL: ‘Teploenergetika, 1958, vol.5, No.1, pp- 34 - 37 (USSR). 


ABSTRACT: Calculation of the loosening-speed of discs, that is the: 
speed at which the disc becomes separated from the shaft, is an 
essential stage in the design of built-up rotors. A formula is 
given for the loosening-speed based on the assumption that at 
this speed the radial stress on the bore is zero. The author 
has observed that, contrary to the general belief, during over=- . 
speed testing of turbines the loosening-speed of the discs may 
be much higher than the calculated value. ‘ Loosening-speed tests 
were made on models, as illustrated in Fig.l. One had two. 
aiametrically-opposite rectangular keyways; another had none. 
The discs were made of steel 32 XH4H, the mechanical properties 
of which are given, and were shrunk on to a shaft 50 mm dia., 
illustrated in Fig. 2, with an interference of 0.05 - 0.06 mm. : 
They were press-fitted, the pressing diagrams being recorded. 
The mating surfaces of the disc and shaft were ground and 

lubricated with machine oil. Overspeed tests on:the discs were 

made on the equipment described in a previous article in | 


Cardl/4 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0013438 


“ccceeceo,.,’ APPROVED FOR RELEASE: Tuesday, August 01,2000 CIA-RDP86-00513R001343 


fh Baga Wiss OTRAS We GM DEST aS SHORT OR a A ee oman 


On the Loosening-speed of Discs with Keyways. 96-1-9/31 


Toploenergetika, 1957, No.7. Runs were made at different speeds 
and loosening was recognised by angular displacement of the 
disc on the shaft. The distribution of radial and tangential. 
stresses wien the model is rotated at 18 000 r.p.m. is -illus- 
trated in Fig.3. The measurements and the calculated loosening- 
speeds are tabulated, showing good agreement for discs without 
keyways but discrepancies for those with two diametrically-. 
opposite keyways, which became loose only at.a speed of 1.8 -~ 

2,3 times the calculated value. This was at first attributed 

to distortion of the shaft, which was supposed to be swelling 
into the keyway as shown in Fig. 4A; but this supposition was 
disproved. It was, however, observed that when the disc was 
pressed onto the shaft it became trapezoidal in shape. Defor- 
mation observations were made on other discs with keyways, one 
of which was additionally fixed to the shaft by thin strips of 
low rigidity. These strips made it possible to drive the disc 
after it had been released but did not restrict expansion of: 
tne disc during rotation, so that observations of strain could - 
be made at very high speeds. The tests were stopped after a. 

a speed of 21 500 r.p.m. at which plastic strain was found. The. 
Card2/4 strain was not symmetrical, the hole having become oval as 
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shown in Fig. 5. A gap formed between the discs and shaft in 
a direction perpendicular to the axis of the keyways, and the 
disc was touching the shaft near the keyway. It is, therefore,” 
supposed that during overspeed tests the bore in a disc with two 
keyways ceases to be circular before the commencement of plastic — 
strain. The removal of stress in the direction perpendicular to _ 
the keyways as the speed is increased is compensated by com— .- 
pression of the disc in line with the keyways. ote ea 
The behaviour of discs with one keyway was studied on models — 
subject to internal. pressure, the strain being recorded by -°-.- 
strain gauges. The tests showed that the strain was symmetrical 
until it became plastic. The different behaviour of discs with 
‘one and with two diametrically-oprosed keyways was also confirmed 
by optical-polarisation tests. Photographs of optical test 
models showing stress distribution under internal pressure are. 
given in Fig. 6. It is concluded that the actual loosening 
speed of discs with two diametrically-opnosed keyways is. greater 
than the calculated value because the bore deforms in a non- 

ci uniform manner. There are 1 table, 6 figures and 3 Slavic 

vard3/4 references. 
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AUTHORS: - Rabotnov, Yu. re abinovich, 


TITLE: — On the Strength of Disks ir Creep 


PERIODICAL: -. Izvestiya Akademii nauk SSSR. Otdeleniye tekhnicheskikh nauk. 
: -) Mekhanika i mashinostroyeniye, 1959, Nr 4, pp 93-100 (USSR) 


ABSTRACT: The results of the experiments for the strength test of disks 
ie , in creeping are put forward. The problem of strength of a a 
turbine wheel disk subjected to creep conditions consists of . 
2 tasks: 1) Determination: of strains and deformation, and 
2) determination of the conditions causing the destruction. 

. The investigations described had primarily the purpose of | oe 
checking the correct determination of stresses ang deformation .:” 
by experiment. Second, the conditions were checked under which: 
the wheel. disks are destroyed in creep. The usual calculation °. 
method is based on the assumption that the maximum creep 
strength of the material is equal to the maximum standard 
stress calculated according to the simplest aging theory - = 
(Ref 1)..It is shown here that this calculation method ensures ~ 

a satisfactory accuracy in she forecast of disk life, and, . ee 
Gard 1/3 therefore may be used as a basis in the choice of admissible 
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stress. It is shown that the properties of the material 
influence the strength of wheel disks. The investigations were 
carried out with 4 different materials used in turbine 


“construction: perlite steel R-3, austenite steel EI-405 and 


FT-572, and nickel alloy EI-437b. The experiments were made at 
‘uc rasnepeed tester of the TaNIITMASh (Central Scientific 
kesearch Institute of Technology and Machinery). The 
computations were carried out on the "Strela-3" electron 
computer by means of the program developed at the Institut 

im. Baranova (Institute imeni Baranov) by A. V. Amel'yanchik - 
(Ref 4) for the elasticity- and plasticity calculation of 


’ disks. - The experimental results show that the strength of 


disk depends on the creep strength and on the ability of the : 
material of redistributing the stresses. The latter ability is. 
characterized by the value m. The diagram of the influence of 

a central boring on the disk strength is shown in figure 6. 


It is shown that this influence does not only depend on the 


share of the boring on the disk surface, but also on m. The 
experiments showed that in the case of good material properties, 


‘the stresses are also redistributed in flat disks if there is 


a creeping, i.e. that the principle of "equal strength" can be 
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endured. to a certain extent, not by the shape of the disk 
put by the material. There are 6 figures, 1 tanto: and 
8 references, 6 of which are Soviet. 
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TITLE: The influence of non-metatti« aeltalgec oko. 
atrength of turbine disrce aH 


PERIODICAL: Energomashinostroyenis: we 11, 1961, 27-30° 


TEXT: Turbine dis¢es and retets are often scrapped because of 


minor defects discovered by ubtrusonns 1 other methods. It is by 
no-means certain that such rejection is siways matrfied and the | 
present work was undertaken to siody the propertses of annular.” 
plates cut from two forged sCeam turbine rotors which had heen 
tejected because ultrasonic #examiuatsen of tbe forgana chad ; 
rovetnied the presence of small one ecnal aeeei es The two forgings) 
eCamened were of steel grade SUXHSIMGEA SS4KASAUMN AD pach wath a 
“Princapead drameter of 63860 mm and we owhing oo’ cons in one af these 
“rotors fadial ulbtrasonre eawMi wat sem cestaked four cones er : 
defects the equivalent area of pido e dad dese Vs being ap to 

a- 2 in ALL ube defect were ahvas te re 40 mm fs ow the. eee ie 
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here there weee sone. lens of detas Ts am wach gene but mast of them 
eee OY aur sskend grea: 3 mm* theo second fo: einge had three ; 
Bae. wR detects the equa sivat «eta a: individual defects 

Brang 3-8. mm? aid wrihim 80 ma et one Crotrat tunte For test 

PUTE eee Nhe es were Cat fiom both xeund aud boniive parts of the 

water them stored Yar san aueenmtdes oy YP easit « hesterwren and restore 
Paps pia baw, Add the piate< were ube ir mm ald 3 — 

FO) mote a oaks Wt ams. thick whth a chis and Ciena bie «extension on. 
one ride se Chat the plate was free tao derorm aighough firmly ear A 
Pixed te ao shere. 9 [Theo tayst reste erie made on Ww saund olate <p 
whist stastured ata speed ofees O4u ro pom, ft was evident from 
the ragturce that plastic flaw had weenus teat Adi the other me 
plates were then tested. givang spred-sipain cureys which were the 

same fay seand and defective plates, ‘ho ¢eupeal, at. speeds up to’: 

A500 to pom there was no steatn tui wt cht or oom the strain was | 
O,g mm onthe asde and eo 4 mm oon th, boa ihe wean straan-at..” 
20.000 ri pom, wad 0575 mm on the o.d. and 1.04 mn-on the i,d. Two 

Of the defective plates were tested ro tailure aad fractured at 

21 ‘750 and 22 000: rip.ing. expe. tare iy owhich rs virtually. the 

same as for the sound Plate op pecim Ws rir tensile and impact 
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tests were cut from the failed plates ani it wos found that. the 
samples from the central zone, wherr- thers had been considerable 
work-hardening, were the most severely meurfied. The accuracy of 
udtragonic examination in revealing the detects was confirmed by 
direct observation. It is considered that the defects had little 
influence on the strength of the piotes, because of plastic flow of 
the metal ‘Fig.6 plots strain in kx/‘um” 4s a function of the — 
square of the speed: curve 1 -—. maxinum elastic stress: curve 2 - 
mean stress; curve 3 - actual maximum streas allowing for 
plasticity of material; curve 4.- elasts: Jimit. curve § - ultimate. 
atrength The curves plotted in this “raph were calculated from ~ 
Ntrain-speed data, using @ computer. (t ts important to notice 
the difterence between the maximum farlure stress calculated 
without allowing for the plastic flow ot: the wtterial from. the 
actual maximum stresses. The higher the seeed the nearer the 
actual maxinnuin stress approaches the mean valine The trae siress 
concentration ratio is the ratio ef tie aaxtmam to. the mean stress 
“and has aovatue of 2-at 12 000 rip mo. ori ab at £15 000 vepim.. of 
POS wes od ro poms and of LLOQ’ ar ee ee yor: AS stress 
 Cuncentrateons are almost.entirely Velbiees es berore failure occurs 
arb ag , nae ; : 
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tL 2s Peasonunte to suppose that simitar retie fl of local stresses 
tukes pia ve nest to small defects wecine Yorgengs 9. [tors esas 
considered Chet the influence of inetusions .8 practically | 

Pieper tional (a the patio of. there ares Co the area of sound metal 

At the spe toon on quession, This , the-present phates, which have 
Ages toon of 3b 600 mm”, will not be vevativ aftected by defects 
precracd Lhear total-area atthe dangerous s-crton does not exceed 
abowr O00 mm", Obviously, however. this recommendation requires | 
further checking. It is concluded that ultrasonic examinatjan We 
trebtably reveeied individual defecis of the order of 3-5 mm 
equisvaient arcu. Defects of area up in. 15 mn” had no influence. on 
the strain ov strength of the plates and presumably rotors with 
srmbiar uwefeces made of chrome-nichel stecl with a yield point of — 
74 ke /iom= can safely be accepted in service. In steels that can | 
undergo plastic flow, like that tested, the onftuence of defects is 
Proportienal to the ratio of their ares te that of sound metal at: 
Yhe arfected section. Further study 12 required to determine what 
-defects are permissible, In, particular, tests should be made on | 
plates with defects of 10 mm” area andomere and on discs of other 
materials or in other conditions, ates “1 + The following 
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engineers participated in the work: T. A. Stepanova, Z.L.Zlatin, 
A.V. Shiryayeva and N. S. Mart'yanov. There are 6 figures and 

7 references: 3 Soviet and & non-Soviet. The English-language 
references read as follows: Ref.1: E. L. Robinson: Trans. ASME, 
1944, v.66, VII, No.5, pp.373-386; Ref.2: Fonda, L.B.: Trans. ASME, 
1948, v.70, No.1, pp.1-12; Ref.3: Holmes, A.G., Jenkins, I.E. and 
Repko, A.I., NACA, Tech.Note, 1951, No.2397; Ref.4: Mega, S., 
Hagihara, S., Proc. of the Sixth Japan National Congress for Applied 
"Mechanics", Tokyo, 1956-1957, pp.79-86. 
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; Rabinovich, Vladimir Pavlovich 


‘| Strength of turbine disks (Prochnost’ turbinnykh diskov) Moscow, Izd-vo 
"Mashtnostroyeniyc," 1966, 149 p, illus., biblio, 2200 copies { 
' printed. : Be ag ee Se aes ee 


| TOPIC TAGS: turbine, steam turbine, gas turbine, turbine disk, disk 
material, disk system, disk failure, disk failure prevention | 


‘PURPOSE AND COVERAGE: This book is intended for engineers and scien- 
tific research personnel working in the field of steam and. gas- 
turbine manufacturing. - The book reviews theoretical principles of 

_ methods and experimental findings which serve for evaluating disk 
etrength, The effect of properties of materials, systems of disks 
and operational conditions which affect disk strength are discussed 

- and basic requirements which disk materials and systens have to 
satisfy are stressed. Special attention is paid to problems of 
preventing brittle and quastbrittle failures of dieks and other 
machine parts, 
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RABINOVICH, V.S.; SURKOV, V.D.; SURKOVA, A.A. 


—ewocowrereawes in children. Pediatrija 37 no.7:88 J1'59, 0° | 
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1. Iz detskogo otdeleniya bol'nitsy imeni N.A.Semashko g.Yaro- 
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